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BACKGROUND OF THE INVENTION 



[0001] This invention relates to a blasting system and to a method of 
controlling the blasting or initiation of a plurality of detonators in a blasting 
system. 
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[0002] Detonators are often connected to one another in a predetermined 
sequence and programmed so that each detonator is initiated at a 
predetermined time relatively to other detonators in the sequence. Preset 
time differences may prevail between adjacent detonators in the sequence but 
this time difference can be dependent on the geographical pattern in which 
the detonators are positioned or the nature of the rock in which the detonators 
are placed. More generally it can be said that the timing sequence is 
influenced by the environment of the detonators. For example in an 
underground situation a particular blasting pattern may apply in respect of 
detonators which are in a stope as opposed to detonators which are in a gully. 
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[0003] The invention provides, in the first instance, a method of controlling 
initiation of a plurality of detonators connected in a predetermined sequence 
which includes the step of marking at least one location in the sequence at 
which detonators in the sequence after the location are initiated differently 
from detonators in the sequence before the location. 
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[0004] The sequence of detonators may extend over at least two zones in 
which different types of blasting control are to be exercised. The nature of the 
blasting control may be influenced by different factors such as the detonator 
deployment direction, physical conditions in which the detonators are used 
and the rock types in which the detonators are placed. Thus the detonators in 
each zone are initiated in a manner which takes account of the characteristics 
in, and the requirements of, that zone. 

[0005] Each zone may be demarcated, in the blasting sequence, by marking 
at least two locations which are spaced from each other in the sequence of 
detonators. 

[0006] The detonator sequence may be configured so that the. zones follow 
one another successively in a geographical sense or so that at least one zone 

m ' * 

extends, in the form of a branch line of detonators, from a main line of 
detonators. 

[0007] in a variation of the invention the marked location designates a 
transition in the detonator sequence wherein detonators after the location are 
arranged in two or more zones which extend, from the location, independently 
of each other. 

[0008] The invention also extends to a blast marker which includes a 
controller, a memory in which blast information or a pointer to blast 
information is stored, an input to, and an .output from, the controller, and 
connectors for connecting the input and output to a blasting harness whereby, 
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upon receipt of an enabling signal via the harness at the input, the blast 
information or the pointer is made available on the harness, by the output, to 
control the initiation of at least one detonator. 

[0009] The pointer may be a code which is associated with and which 
specifies particular blast information or it may designate an address at which 
the required blast information is to be accessed. 

[0010] The invention also extends to a blasting system which includes a 
plurality of detonators connected in a predetermined sequence and a blast 
marker, at a defined location in the sequence, which causes detonators in the 
sequence, after the location, to be initiated differently from detonators in the 
sequence before the location, 

[0011] The blast marker may be a blast marker of the aforementioned kind. 

[0012] The blasting system may include at least two blast markers which 
respectively define opposed boundaries, in a blasting sense, of a zone. 
Adjacent zones may be separated from each other, in a blasting sense, by 
respective blast markers. 

[0013] The blasting system may be configured in a variety of ways, 
according to requirement, and the invention is not limited in this regard. In 
one example of the invention the blasting system is configured in the form of a 
main line of detonators with at least one branch line of detonators which 
extends from the main line of detonators. 
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[0014] In a different form of the invention the blasting system is configured so 
that the detonators extend from a blast marker in a plurality of lines which are 
parallel to each other and with each line of detonators extending over a 
defined zone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention is further described by way of examples with reference 
to the accompanying drawings in which: 

Figure 1 is a schematic representation of a blasting system according to the 
invention in a first configuration; 

Figure 2 illustrates a blast marker which is suitable for use in the blasting 
system of the invention; 

Figure 3 illustrates a blasting system, according to the invention, in a different 

configuration from what Is shown in Figure 1 ; 

Figure 4 shows the configuration of Figure 4 in a modified layout; 

Figure 5 depicts a blast marker, according to the invention, which is different 

from what is shown in Figure 2; and 

Figures 6 and 7 are respectively geographical and electrical representations 

« 

of a blasting system according to the invention in what is referred to herein as 
a "hub" configuration. 
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[0016] Figure 1 of the accompanying drawings illustrates a blasting system 
10 according to the invention which includes a blasting bus or harness 12 to 
which are sequentially connected a plurality of detonators 14A, 14B ... 14N. 

[0017] The detonators are grouped in zones 16A, 16B ... 16N. In this 
instance the detonators 14A to 14D are in zone 16A, the detonators 14E to 
14G are in zone 16B, and so on. Each zone is represented, .purely for ease of 
reference, by a rectangular block. In practice each zone is defined or formed 
by the characteristics of the environment in which blasting is to take place. 
For example the zone 16A may have hard rock while the zone 16B may have 
a softer rock. Another possibility is that one zone may be located in a gully or 
a relatively large underground excavation while an adjacent zone may be 
located in a stope or a relatively restricted or confined underground 
excavation. These examples are merely illustrative and are not limiting. In 
general it can be said that the blasting requirement, typically as embodied in 
the time delays attributed to the individual detonators in a particular zone, is 

different from the blasting requirement in an adjacent zone. 

> 

[0018] Each boundary or transition location 20 between adjacent zones is 
marked by a blast marker 22. In Figure 1 a boundary location 20A is formed 
between the zones 16A and 16B and is marked by a blast marker 22A. The 
boundary location 20B between the second and third zones is marked by a 
blast marker 22B, and so on down the sequence of detonators. 
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[0019] The blasting harness 12 extends to a blast controller 30 of known 
construction. The blast controller is used to give firing signals to the individual 
detonators and to provide electrical energy to the detonators which enables 
initiation of the detonators to take place under controlled conditions. The blast 
direction is designated by an arrow 34 and takes place in a direction along the 
harness 12 which extends away from the blast controller 30. 

[0020] Figure 2 illustrates a blast marker 22 which includes a standard 
detonator case or housing 40 in which are mounted a standard detonator 
control circuit or chip 42 and a capacitor 44 which is used to provide energy to 
the chip 42. The chip and capacitor are mounted on a substrate such as a 
printed circuit board 46. The chip includes at least a control or logic unit 48 
and an identity register 49 which is part of non-volatile memory of the chip 42, 

[0021] The blast marker has inputs 50A, SOB and 50C respectively and an 
output 52. The inputs 50 and the outputs 52 are connected to the harness 12 
using a standard connector 56. 

[0022] The various electrical components are encapsulated in the housing 40 
using any suitable technique eg. a standard potting compound. 

[0023] The type of connector 56, although standard, is chosen so that it is 
compatible with connectors, not shown, which are used to connect the 
detonators 1 4 (shown in Figure 1 ) to the harness 1 2. 
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[0024] Blasting information, which is particular to the detonators in a given 
zone 16, is loaded into the memory of the blast marker 22 which precedes the 
zone. This blast information is determined .taking into account the character 
and requirements of the following zone. Thus, referring to Figure 1, the blast 
controller 30 is loaded with the information which determines the timing delays 
associated with the detonators in the zone 16A; the blast marker 22A has 
timing information which must be attributed to the detonators in the zone 16B 
and so on through the succession of zones in the blast direction 34. 

[0025] In a different technique an address or code, referred to as a pointer, 
which relates to blast information eg. a location at which blast information can 
be accessed, is loaded into the memory in the marker. When the blast 
sequence programming operation reaches the marker the pointer designates 
a location at which the blast information is to be accessed via the 
communications bus and that information is used in the following zone. 

[0026] Each marker is uniquely identified by identity data in the respective 
register 49. Thus, in a given blasting configuration, the markers are used at 
each boundary location 20 to demarcate an end or exit point of one zone from 
a beginning or entering point of an adjacent zone. This allows the blast 
system to take the required action in programming the detonators in the 
sequence to cater for the specific needs or changes in blasting character in 
any blasting installation. 
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[0027] The user of a blasting system is therefore able with ease to install a 
complex blast pattern in a sequence where the character or deviation from the 
standard sequential installation requires timing changes. 

[0028] Figure 3 illustrates a blasting system 60 which is based on a 
modification of what has been described hereinbefore. Components shown in 
Figure 3 which are similar to components already described bear like 
reference numerals and are not further described herein. 

[0029] The blasting system 60 is suited for use under conditions where a 
zone 16P which includes a plurality of detonators 14A to 14E and 14J to 14N 
needs to be interrupted to serve an anomalous zone 16R without exerting a 
major influence on the standard blasting routine which is required for the 
detonators in the zone 16P. 

[0030] The zone 16R includes detonators marked 14F to 141 which are 
directly connected to the wiring harness 12. The location 20P at which the 
zone 16R borders the first portion of the zone 16P is the same, in an electrical 
sense, as the location at which the zone 16R borders the remaining 
detonators in the zone 16P. The commencement of the zone 16R is 
designated by a marker 22K while a blast marker 22L marks the end of the 
zone 16R. The marker 22K is referred to herein as an exit marker while the 
marker 22L is referred to herein as a return marker. 

[0031] It is evident that the marker 22K is used to impart predetermined 
timing information to the detonators in the zone 16R while the marker 22L is 

P.19967/jes 

Your Ref: DETN005 



Page 10 

used to ensure that the detonators 14J to 14N have the same timing 
information as the detonators 14A to 14E which precede the zone 16R. 

[0032] The blasting system shown in Figure 3 can be implemented, using the 
principles of the invention, in an alternative manner which is shown in Figure 
4. Again, where applicable, like components are designated by like reference 
numerals and are not described in detail. 

[0033] The detonators 14F to 141 in the zone 16R are separated from the 
remaining detonators by a blast marker 22S which is referred to herein as a 
splitter and which combines the functions of the exit marker 22K and the 
return marker 22L shown in Figure 3. 

[0034] The splitter 22S is shown in Figure, 5 and includes a housing 60 which 
accommodates a device 62 which is equivalent to the exit marker and a 
device 64 which is equivalent to the return marker. The blast harness 12 
includes an input line 65 which goes to the device 62 and which, in use, 
carries an enabling signal which actuates the device 62 so that the timing 
information which is prestored in the device is imparted to the detonators 14F 
to 141 in the zone 16R following the splitter 22S. A return line 66 from the 
zone 16R goes to the device 64 and functions in the way similar to what has 
been described in that an enabling signal on the line 65 causes timing 
information to be imparted to the detonators 14J to 14N which is the same as 
the timing information in loaded into the detonators 14A to 14E. 
Communications lines 68 and 70 in the harness 12 are connected in parallel 
to the detonators in the zones 16P and 16R. 
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[0035] It is evident that the incoming harness 12 1s split into two serviceable 
outputs namely a branch line 12A and a continuation of the main line, 
designated 12B, from which the branch line extends. 

[0036] The splitting concept can be used for multiple branch splitting by 
connecting and assigning a number of exit markers in a sequence. Each exit 
marker is then an identifier for each branch which exits the splitter. Each 
branch can then be dealt with as a separate zone similar to what has been 
described hereinbefore. 

[0037] Figures 6 and 7 illustrate a further variation of the aforementioned 
principle. In this case a zone or blast marker 22Z is used in a daisy chain 
hub. Figure 6 is a geographical representation of a desired blasting layout 
while Figure 7 is an electrical representation of the blasting system. The hub 
is connected via a blast harness 1 2 to a suitable blast controller 30. 

[0038] The layouts shown in Figures 6 and 7 are to be interpreted in 
conjunction and one particularly suitable for use in generating a blasting 
pattern for sinking a circular shaft. Figure 6 illustrate 6 zones designated 80A 
to 80F respectively, each of which is sector-shaped, arranged around the hub 
22Z to form a composite circular shape. The detonators 14 which are 
employed in each of the zones are sequentially connected to one another as 
is indicated in the electrical representation shown in Figure 7. Each zone 80 
can be individually programmed with predetermined blast delays or a 
particular program developed for one zone can be repeated and then stepped 
to another zone at a defined offset in time. 
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Dated this 18*^ day of July 2003. 
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